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1. (i) Show that Y (3+5r+27)=131798
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(i) A sequence u, u,, u,, ... is defined by
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2. A sequence of numbers a,a, a,, ... is defined by
kla +2
n+l ¥ ( ; ) ne N
all
where k& is a constant.
Given that
e the sequence is a periodic sequence of order 3
e a =2
(a) show that
K+k-2=0
3)
a ao 3 0 :\
a) Qe = M ) What do we Know ? *O=a /{;Nh/mhd Hermn
On . ‘?eﬁoel f Ordev 3
{I/
kla+a) because oj—‘ Fhis
Dince @2 Q ° Qo= T=Qk @ we Knew that Qu=a,
Qs = K(3k+2) = 2K +AK = K=+
ak aK
Ow= K(ksor+a) = kiked)
K+ k+\
=) h=a®=> k(ked) =2
K+)

=9 K‘+3K=Q‘A+9~ =) k1+(&-9.=0 as fclus'nda@
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(b) For this sequence explain why & # 1

1)
Fov K"\,M haw :
b) Fow pok 0 : Q.2 a = 3
Q2 = 2K G2 = &
Az = K+ | G: = Q
Ay = k(K+3) Qs = Q&
K+ |

Stne oM He fems ar P Same, tR Rquence o longey has o peried of
ovde¥ 3, hencv K # | {-iw this Seguence. O)

(c) Find the value of

3)
c) From Pank 0 : K'+k-2 =0
(K-)(k+3) = ©
=) K=\ and K:=-9
Uths i poto voldd Sohvon [ Part b)
= k=-4. % - 26 3
3
Q. = 4 =) 01=9~/re.pmkv~%l~ems
Oz = 2K Qa2 =-h
Oz = K+ | Qs = -1 @©
0w = Kk(K+3 Qu = 4 30
K+ |

26« (a-u-1)+a-y O
-59 0)

e —
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3. A company made a profit of £20000 in its first year of trading, Year 1

so that the yearly profits will form a geometric sequence.
According to the model,

(a) show that the profit for Year 3 will be £23 328

In this question you should show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

A model for future trading predicts that the yearly profit will increase by 8% each year,

1)
(b) find the first year when the yearly profit will exceed £65 000
®)
(c) find the total profit for the first 20 years of trading, giving your answer to the
nearest £1000
n -t )
(a) u n -~ a r

rs

Ny = 20000 x 1-0§° "

20000 x 1-0%*

u

|

2% 332§ @

- Profid in Year 3 05 23328

7

£\

() 20000 x I-O%"_l 7 695 000 (_I)

1.0$"" v 65000

20 00°

(-0 "' vy 3.25

(h=1) I 108 ¥ In 3.25

n-t vy m3.26 (]
In1.08

Ny In 3.25 4|

In 1.0%

7 1631
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r

4. |n an arithmetic series

the first term is 16
the 21st term is 24

(@) Find the common difference of the series.

()

(b) Hence find the sum of the first 500 terms of the series.

(2)

a)

AR = A, + (f\") dL

e _Pormulw Oa = A, + (n-1)d

14 = b + (21-1)

xd,@

14 b + 204

A3 104

(). (+ = (‘_ (:)

b)

Qu = N |_m r (n-u)d]

Ok use Sn-= —‘ZV\(_OH'Q

Sso0 = ‘;.”* Soo[iﬂb*- (soo-n)xo-q] 0] L

lo + (SO0 - 1) %0 &

Ssoo = 150 (32 + 1495 ) L

2156

Ssoo = 250 » 23|

b Sea= ¥ x 500 (1b + 2156

Ss00 = SH00 O

Sso0 = SFR00
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5. Show that

n

2

n

3 cos(180n)O _2
4 28

(3)
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6. In a geometric series the common ratio is 7 and sum to n terms is S

Given
8
SOO = 7 X SG
show that r = ii, where £ is an integer to be found.

k

Seo = ‘—_C:; Snz 20-r™)

\=7

a - % o (1= r“3>
V-

a - s'so\(u-rﬂ

\ o > (=)

K= BXC—rb)\
3

= g(l—r‘\
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7. A competitor is running a 20 kilometre race.

She runs each of the first 4 kilometres at a steady pace of 6 minutes per kilometre.
After the first 4 kilometres, she begins to slow down.

In order to estimate her finishing time, the time that she will take to complete each subsequent
kilometre is modelled to be 5% greater than the time that she took to complete the previous
kilometre.

Using the model,

(a) show that her time to run the first 6 kilometres is estimated to be 36 minutes 55 seconds,

2)

(b) show that her estimated time, in minutes, to run the rth kilometre, for 5 < r < 20, is

6 x1.05 "
1)

(c) estimate the total time, in minutes and seconds, that she will take to complete the race.

)
- bm= (6xu) + (6x1.05)+ (6x1.05%)
00 Totad ke for fust 6 (7"‘\ (6 )@

Mywes
= 36.915 mnnkes = 36 moukes SS Secods (¢)

(60x091S-54.9¢SS)

w

b)) s%hm: £x1.0s' S-1:=4
6% hm: 6x1.03° 6-2-Y4
:;t"”h,rv;:éxl.os3 7-3: 4 @

! ib lhows bhak the kome for ¥ lem o 6xl.08""

Geomekric S2nes
r:20 ¥ 0763
C) tobod bome = 24 mowbes + ééxl.OS * r:1.0S
L r-s @ n- 16
@ Lem @ Sa-Qll-r")
= 20 mawdes + €.3(1-1.05"¢) -

1 - 1. 0S8
= 1933.0u2 Mmnutes = 173 minudes 3 Secends ()
(60 x 0.0u2) &
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8. A car has six forward gears.

The fastest speed of the car
e inl"gearis28kmh"
e in6"gearis 115kmh™

Given that the fastest speed of the car in successive gears is modelled by an
arithmetic sequence,

(a) find the fastest speed of the car in 3" gear.

3)
o) Avithmeic Sequence *  Qa = a +(n-1)d An = N'th ferm
@ = fist / initial beres (@3 kmh”)
d = Common diffbence  belwesn ferms.

Q

as , Qe= IS

5 Q= l5= 39 +(6-1)-d
>  5d - 15-2% = d= 15-28 = P4 ©
5 =
=) Qy= g+ (3-)RHO
=) QO = 63._3 kmh”' s the (—’askrb $vul c:f e v n 3rd Beo.v@

Given that the fastest speed of the car in successive gears is modelled by a
geometric sequence,

(b) find the fastest speed of the car in 5" gear.
3)

n-1

b) (ieomd:ﬁo &que,nce, * QOn= Qr Gn = Nth dem
QA = fint / initial ferm
T = Common fokio bebween terms
Oc * IS kmh™ and @ = QT kmh'

5 Qe lI5= 38" .
= rf= s - r(u_s) = 1.3265.. ©
BY) T

L
> Os® 2%-()-3265.) = BC.69L.. =) Qs = T6.7 kmh' is th fokst Spad of

m—

© - e o in S 3m.®
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9. A geometric series has common ratio » and first term a.
Given r#1 and a#0
(a) prove that

a(l —r")

l1-r

4)
wsn‘: QA+ of + Qr"-c-...* an-) v @

) r-Sn= Qr+Qr + ac’r-+ar” @

*) Sn-rSn-= Qa+ QV-)-Q.VQ-» Y Qr"" - Qr- 0.(1'- e = Ow"”

z) Sa-T-Sh = Q-q,"@(m Now Wwonk 1o reawange and Monpulale  Hos fe gt
the required answev / proof)

= Sa(l-v) = o(l-v") =) Sn= a0-r") a5 requrel. ©
2 ) _r

—

Given also that S is four times S,

(b) find the exact value of r.
4)

Recatr ok * Sn= all-r")
\=-V

D Sw = LIXSS

PN
o aler?) - halerf) O
% 1-v

D |-r= L.(\-rG? 2) [-r'% = h-lfS
D r°-u’+3:=0 then Jeb x=r® ond x*=r'°
D x-hx+3 =0
2 (x-3)(x-) =0
2 (r%-3)(r’-0)=0 r¥=1 =) =) (bt this Setublen syt Veuid
J Sznct r").
D r'=3 ©
=) (= i/3 =) AR Oxact volue of r is r=__’J?®
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